
AD-AI04 656 HORNER AND SHIFRIN INC ST LOUIS MO F/6 13/13

NATIONAL DAM SAFETY PROGRAM. BROWN LAKE DAM (MO 31251), UPPER M-ETC(U)
OCT 80 DACW43-8-C-0063

UNCLASSIFIED NLIIIIEEEIIEIIEE
I EEEEE llEEEEE
EEEEEEIIIIIIII
///////mommo



UPPER MISSISSIPPI- KASKASKIA - ST. LOUIS BASIN,

0 BROWN LAKE DAM

FRANKLIN COUNTY, MISSOURI. 'OPT

MO 31251

PHASE 1 INSPECTION REPORT
/ NATIONAL DAM SAFETY PROGRAM

United States Army
| Corps of Engineers

, = .J... ,Serving the Army
... Serving the Nation

St. Louis District

FOR:-ERE ° uiajui be ii i "

in' I conain "00

p lte$.1.b J l'

PREPARED BY: U.S. ARMY ENGINEER DISTRICT, ST. LOUIS

BFOR: STATE OF MISSOURI

" "-- ' 'OCTOBER 1980



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (Ihen Data Entered)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS
REPORT__ DOCUMENTATIONPAGE_ BEFORE COMPLETING FORM

I. REPORT NUMBER .GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE ('d Subtitle) S. TYPE OF REPORT & PERIOD COVERED

Phase I Dam Inspection Report
National Dam Safety Program Final Report
Brown Lake Dam (MO 31251) 6. PERFORMING ORG.'AEPORT NUMBER

"ranklin County, Missouri
7. AUTHOR(s) S. CONTRACT OR GRANT NUMBER()

Horner & Shifrin, Inc.

_ _ __ i DACW43-80-C-0063
9. PERFORMING ORGANIZATION NAME AND ADDRESS '0. PROGRAM ELEMENT, PROJECT, TASK
U.S. Army Engineer District, St. Louis AREA & WORK UNIT NUMBERS

Dam Inventory and Inspection Section, LMSED-PD
210 Tucker Blvd., North, St. Louis, Mo. 63101

I. CONTROLLING OFFICE NAME AND ADDRESS /I2. REPORT DAE
U.S. Army Engineer District, St. Louis 

/ October DA8

Dam Inventory and Inspection Section, LMSED-PD IT. NUMBER OF PAGES

210 Tucker Blvd., North, St. Louis, Mo. 63101 Approximately 50
14. *DWTORING AGENCY NAME & ADDRESS(If different from Controlling Office) 15. SECURITY CLASS. (of this report)

( National Dam Safety Program. Brown Lake
Dam (MO 31251), Upper Mississippi - Kask- 1 Na. DECLASSIFICATION/DOWNGRADING
askia - St. Louis Basin, Franklin County,: SCHEDULE
Missouri. Phase I Inspection Report.

I6. DISTRIf . ..- . . . .. ..... . .. .

Approved for release; distribution unlimited./C

-.
17. DISTRIBUTION STATEMENT (of the abettedt entered In Block 20, if different from Report)

10. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on revere side Ift neceeary end Idenfify by block number)

Dam Safety, Lake, Dam Inspection, Private Dams

t ] A mlrRAC T ( ' aftMD ses ro er ebb nam eet yt and I denif by block nustber)

This report was prepared under the National Program of Inspection of

Non-Federal Dams. This report assesses the general condition of the dam with
respect to safety, based on available data and on visual inspection, to
determine if the dam poses hazards to human life or property.

O W 13 EDITION OF I NOV 65 IS OBSOLETE //~.'.. / UCASFEI SAN /" / -J UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Date Enered)

...................................... .d.. . .



SCCUmITY CLASSIFICATION OF THIS PAGII(Vha Doe. RMaer

SWCURITY CLASSIFICATION OF THIS PAGE(W1ten Domg EnteroE)



UPPER MISSISSIPPI - KASKASKIA - ST. LOUIS BASIN

BROWN LAKE DAM

FRANKLIN COUNTY, MISSOURI

MO 31251

PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

United States Army
Corps of Engineers
... Serving the Army
... Sening fhe Notion

St. Louis District

PREPARED BY: U.S. ARMY ENGINEER DISTRICT, ST. LOUIS

FOR: STATE OF MISSOURI

OCTOBER 1980



j -oDEPARTMENT OF THE ARMY
ST. LOUIS DISTRICT. CORPS Of INGINIEES

210 TUCKER BOULEVARD. NOrTH
ST. LOUIS. MISSOURI 63101

LMSED- P

SLJBECT: Brown Lake Dam, MO 31251, Phnae I Tn';peetion Report

This report presents the results of field in-pectinn and evaliation of the
Brown Lake Dam (MO 31251):

It was prepared under the National Program of Inspection of Non-Federal Dams.

This dam has been classified as unsafe, non-emergency by the St. Louis

District as a result of the application of the following criteria:

1) Spillway will not pass 50 percent of the Probable Maximum Flood
without overtopping the dam.

2) Overtopping of the dam could result in failure of the dam.

3) Dam failure significantly increases the hazard to loss of life
downstream.
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PHASE I REPURt

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Brown Lake Dam

State Located: M- couJri

County Located: F jrak i,

Stream: r -ihi Aiy of Pin Oak Crfeek

Date of Inspection: ". / -,.u t 1 ,.U

The Brown Lake Dam was vistially lnspe,,td 'y :>,r ners;unn,] of

Horner & Shifrin, Inc., Consultinq aqicnneers, t .u.,;, Missouri. li e

purpose of this inspection was to ;sss the tl'n,,i;i] cund itinn of t he darn with

respect to safety and, based upon this inspection and avaiahie data,

determine if the dam poses a hazard to human ife o! aropert:y.

The following summarizes the findinqs of the visijal inspection and the

results of certain hydrologic/hydraulic investigations performed under the

direction of the inspection team. Based on the visual inspection and the

results of the hydrologic/hydraulic investiqatior-r, the present qeneral

condition of the dam is considered to be less than satisfactory. The

following deficiencies were noticed during the inspection and are considered

to have an adverse effect on the overall safety and future operation of the

dam:

1. Much of the embankment had heen receintly plowed, incliding the

upstream face to within ahnut 3 feet of th, w.iterline, the crest, and

about two-thirds of the downstiearn faco nf i am, leav i'aq the

slopes unprotected and subject to Orosion hy stormwater runlof'f. Witlh

the exception of the vregetative nver ea r tl- waterliif, the

upstream face of the dam wis unpr)t-:,ted, arid eros jon, apparently by

wave action and/or by fluctuations of the I ak surface levl, has

created a near vert. icha hank approximately 15 inches hiqh at t-h,

normal waterline. Vegetative cover is net considered adequate

protect ion to prevent ero.sion by wave ant. ion or flu ctia t ih n, (f' thii
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lake level. Loss of emhankment mato ria 1 hy ,rosion can

detrimental to the structural. stability of the dam.

2. Seepage, as characterized by wet, soft ground and cattails was

observed at the toe ol the downstream slope in an area which extended

about 150 feet from the original stream channel toward the left

abutment. Uncontrolled seepage could develop into a piping condition

(progressive internal erosion) Lhat can leaid to failure of the dam.

Saturation of the soil adjiacent to the dam can weaken the foundation

and impair the stability of the darn.

3. The dam, according to survey data obtained durinq the inspection and

information obtained from the Owner's representative, appears to have

settled, perhaps as much as 1.7 feet, in thr vicinity if the original

stream crossing. Low reas in th, ,,m cr-,t. !ehJrct, dam freeboard and

penalize spillway capacifty.

4. Numerous small trees wore present at the norm-l water' ne on the

upstream face of the Aam. Tree i c rlr'rl")/Jt 1a;srw!!]"V.'s.' , ();-

lake seepage which coold lead to a n)iui;r tocnoLtion rml tifq ,i

failure of the dam.

According to the criter-i set f-rth in tf,. ro'omm,:l l lu idelinos, -1w

magnitude of the spillway design flood fur the, Rrown Lake Dam, which is

classified as small in size and of hiqh haza I potefitia], i- -peciied Lo h a

minimum of one-half the Probable Maximum FlooI (PMF). The Probable Maximum

Flood (PMF) is the flood that may he expect, ! from the most severe combination

of critical meteorologic and hydrologic condititions tha't are reasranahlv

possible in the region. Considerinq the foot that ai small volume nf wat-,r is

impounded by the dam, that the flood plain dwnstre-am of the dam is fairly

broad, and that the level of the dwellings, i nT.,ITiinq the mobile homes, within

the estimated flood damage zone are at elevation- apprecially ahov the bank

of the downstream channel, it is recommended that the ;pillway for this dam he

designed for one-half the Probable Maximun Flood.
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Accordinq to Mr. Nelson Porter, th, Nwner'-, representative, sinrfc

completion of the dam in 1972, thte !:lko level hla'-; ni- ' p- -ar'hr1d tie elIvaflon

of the spillway. At the time of the inspectinn, ti- la-ke level was ahout 5.?

feet below the spillway crest. Judqinq by an :rrdea wavre te'rrce on

upstream face of the dam, the lake had been for some pe:iod of time

approximately one foot higher than the ohservel level. Mr. Porter indicated

that the highest take level experienced to date was orohably about 2.5 feet

below the spillway crest or approximately 2.7 feet higher than the level at

the time of inspection. For the purpose of the hydraulic/hydrologic

investigations performed for this dam, the level of the lake just prior to the

beginning of the assumed antecedent storms for the Probable Maximum Flood and

the one percent chance (100-year frequtncy) flood, was assumed to be the

elevation of the eroded wave terrace on the upstream face of the dam, or four

feet below the spillway crest.

According to survey data obtained during the inspection, the minimum

elevation of the dam crest near the left end of the dam was found to be

approximately 0.1 foot higher than the crest of the spillway, and the

elevation of the top of the dam near the center of the structur(e was fokind to

be only 0.3 foot higher than the spi llway Co' I 'insiderino t.e obvious

erosion potential of the dam (t-he entire darn 1)7-f'ae includinq the spi w .,

area had recently been plowed) and I.hie fart th :( v-i-v li;It J differnno exi tIs

between the top of dam elevation anfd th,: spillway crrsI' tT]hvation, tho

effective elevation of the toP of dam.T was r',,; ir , ' to he the e],evaition of

the spillway crest, or elevation ,(0.fl.

Results of a hydrologic/hydraulic analysis indicated that the res2ervoi7 is

not capable of storing the runoff reijltinq from a storm of one-half PMF

magnitude without overtoppinq the dam. The renervir i- capable of storing,

above the level of the assumed antecedent storm, the runoff corresponding to a

storm of about 9 percent of the PMF withouit vortoppinq the dam, and for all

practical purposes, the runoff from the I percent chance (109-year frequency)

flood. According to the St. ILnuis District, Corps of Engineers, the length of

the downstream damage zone, should fiilure of the dam occur, is estimated to

be two miles. Accordingly, within the possible damage zone are five

dwellings, nine mobile homes, and three hildnq.
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A review of available data did not disclos, that seepage or stability

analyses of the dam weie performed. This is crn:;idiord a deficiency and

should be rectified.

It is recommended that the Owner take the necessary action without undue

delay to correct or control the deficiencies and safety defects reported

herein. Priority should be given to increasing the height of the dam and/or

the size of the spillway.

Ir

Harold B. Lockett
P. E. Missouri E-4189

AI1hert P. Recker, Jr.
E. Missouri E-9168
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1I\" I I N 1 _'Ci I (IN :F hI[i,'!

N.'\1ItINA\1 ),;M ',A1' , ' I ' ~ J;<l~

[L1r )WN I J\ ! ) . - Mr I .

SEC TI IN 1 - t1D1L 'T I NI URMA II (IN

1.1 GENERAL

a. Authority. The Nationa l Dam Inspection Act, Puhlii- Law 97-3,/i, dated

8 August 1972, authorized the Secretairy of th, Army, thrnu(h the -orip, o"

Engineers, to initiate a program of safety inspection of damt-, tt-roughout the

United States. Pursuant to the above, the St. Lou'>, Dis trict, Corp' of

Engineers, directed that a safety in,-pect ion nf the Brown Lake Dam o- made.

b. Purpose of Inspection. Tie p D rp;e of th it Vi sual i nspe< .ion waS to

make an assessment of the qeneral condition of the dam with respect. to safety

and, based upon available data and this in-spe,,tion, determine if tht dam poses

a hazard to human life or property.

C. Evaluation Criteria. This ovaloalt iar; wa'; inir' ed i accordance

with the "Phase I" investi;in ion prverlireo r- rr ';i n "n'ecommrr]rlel

Guidelines for Safiety Inspect ion of hains", Appeo i-x 1) tn "Report to tht- Chief

of Engineers on the National Froqnim ,)f las, ion if' Non-Federal Dam;" , 1itod

May 1975.

1.2 DESCRIPTION OF PROIECT

a. Description of Dam anl ApR utenancer . The Hrown Lake Dam is an

earthfill type embankment ri:;ing approximately .51 fet abve the natural

streambed at the downstream toe of the barrio r. The ermbankme nt has an

upstream slope of approximately lv on 10h, a crest width of ahout 13 fe't, and

a downstream slope on the order of lv on , l. The length of the dan is

approximately 545 feet. A plan and profile if the dam are shown on Plate 3,

and a cross-section of the dam ik shown on Pliat 4. At spillway crest

elevation, the reservoir impounded hy ti e lain occupit, ;Ipproximately - acre-s.

I-I



There is no drawdown facility to dewater the lake. An overview photograph of

the dam is shown at the rear of the preface at the front of the report.

The spillway, a shallow earthen V-sectioni, is located at the riqht, or

west, abutment. The spillway outlet channel joins a natural swale located

downstream of the dam at a point about 200 feet from the crest of the dam.

The swale, in turn, joins the original stream channel about 300 feet beyond

the toe of the dam. Apparent settlement of the dam has lowered the dam crest
to a point where there is virtually no diff,2rere in elevation between the top

of the dam and the spillway crest. A profile ind cross-section of the

spillway are shown on Plate 5.

b. Location. The darn is located on an ,nnarnsd suhitrihutary of Pin Caok

Creek, about 0.4 mile southwest of thete on of St. Lou s R(ck Pol aol

State Highway M and approximately 0.5 mili, nortlh (fF tic town of V11) P idge,

Missouri, as shown on the Regional Vicinity Map, P1late 1. The dan is l.ocated

in Section 10, Township 43 North, Range I Fast, within Frank] in County.

c. Size Classification. The size classification, hased on the hei,;ht

of the dam and storage capacity, is categorizd as small (per Table 1,

Recommended Guidelines for Safety Inspection of Dams).

d. Hazard Classification. The Brown Lake Dam, according to the St.

Louis District, Corps of Engineers, has a high hazard potential, meaning that

if the dam should fail, there may he loss of life, serious damage to homes, or

extensive damage to agricultural, industrial, and commercial facilities,

important public utilities, main highways, or railroads. The estimated flood

damage zone, should failure of the dam occur, ;at determined by the St. Louis

District, extends two miles downstream of the nam. Within the possible danage

zone are five dwellings, nine mobile homes, and three buildings. Thnse

features lying within the downstream damaqe z01e re-pnrted hy the Corps, of

Engineers, St. Louis Distrirt, were verified hy the ii,pec t on team.

e. Ownership. rhe lake and darn are nwn,- 1 hy lt r~wn Or uJrr i s , Inc., Rox

250, Washington, Missouri 63090. Mr. Rirhard 1-. Brown is the Pri!, idont of

Brown Quarrtes.
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f. Purpose of Dam. The pioperty on which the da'n and reservoir are

located is operated as a horse ranch. The, re';ervoir impounded by the darn is

used for stock watering.

g. Design and Construction History. Accordinq to Mr. Richard Brown, the

dam was constructed in 1972 by Mr. Nelson Porter, Farltl Manager for the Owner.

According to Mr. Porter, the lam was constructed without the benefit of any

formal design or engineering data.

h. Normal Operational Procedure. Tho like levi , is unreqL11ated. slince

the existing spillway has been ;egated by app airent ilai sett1ereut, there is no

effective outlet for runoff in excetss of the ,-rag, capacity nf the ros efrvonr.

1.3 PERTINENT DATA

a. Drainage Area. The nre;a tr iiut;ary to th o., s for tie most art

pastureland. The watershed ahove, the daji amotnts to Ijlp m r nately 0 acres.

The watershed area is outlii (ed on Pl ate 2.

h. Dischar at Damsi. t e.

(1) Estimatedd known maximum discharlo at ,Jamnsito ... None

(2) Spillway canacity ... None

c. Elevation (Ft. above MSL). Unlss otherwise indicated, the following

elevations were determined hy survey and are hased on the topographic data as

shown on the 1969 Moselle, Missouri, Quadrangl, Map, 7.5 Minute Series.

(1) Observe porn .f . . (,. P

(2) Normal pool ... IUinknown

(3) Mean annual hiqh water . . . ,6n. (pr hi gh water mark)

(4) Spillway crost ... 66H.).I

1/ Accordinq to Mr. Porter, the level of thfe lake has never reached t.he

elevation of the spillway crest.
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(5) Maximum experiencrd pool ... 6' )7.71

(6) Top of dam ... 660.1 (Min.)

(7) Effective top of' dam . .. 660o.r

(8) Streambed at centerfltn of danm.. 3 f(t)

(9) Maximum taiwater ... Unknown

(10) Observed tailwater ... None

d. Reservoir.

(1) Length at spillway crrnst. (Elev. C.60.0) ... .o60 f t.

(2) Length at maximum pool. (Elev. 660.0) ... t'00 ft.

e. Storage.

(1) Spillway crest .. . 29 1(c. ft.

(2) Top of dam (inc remnent-a 1)...Na

f. Reservoir Surface.

(1) Spillway crest.......4 acres

(2) Top of dam (incremental) ... Nrr

g. Dam. The height of the dam is defined to b~e the overall vertical

distance from the lowest point of fuundation sijrfac( at the downstream toe of

the barrier, to the top of the dam.

(1) Type ... Earthfill , homogeneous ~

(2) Length ... 545 ft.

(3) Height ... 31 ft.

(4) Top width . .. 18 ft.

1/ Based on an estimate of lake lewdi- as,- obs-erved by Mr. Nalson Yate, Frm

Manager for the Owner.

21 Per Mr. Nelson Portf-r.



(5) Side slopes

a. Upstream ... Iv on 4h (above waterline)

b. Downstream ... 1v on ,.1t

(6) Cutoff ... Core trench 1/

(7) Slope protection

a. Upstream ... Veqetat:i-n t o ) f -et. atiove wate r i ne

remainder -. n protection (under culti vat ion)

b. Downstream ... -35% - Vegetation

05% - None, (,inder ,ultivation)

h. Spillway.

(1) Type ... Uncontrolled, excavate.d-! earth, V-section

(2) Location ... Right ahutment

(3) Crest ... Elevation 660.0

(4) Approach channel ... Lake

(5) Exit channel ... Unconfined, earth (unimproved)

i. Emergency Spillway ... None

j. Lake Drawdown FaciLity ... Nonte

1/ Per Mr. Nelson Porter.
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2.1 DESIGN

No engineering data relatin: to !he de-; jf the dain are known to exist.

2.2 CONSTRUCTION

No formal records wer, ma: taintd dur iq e.vrutction of the dam. As

previously stated, Brown Lake Dam was constructed in 1972 by Mr. Nelson

Porter, Farm Manager for the Owner. An inttrvwew w.t.h Mr. Porter indicated

that a core trench approximately 40 feet wide wais excavated about 4 feet deep

along the alignment of the (Jam. Mr. Porter inricated that a seam of gravel

was encountered near the left abutment and th;at thfe cite t: rench- w-is exc-ivat-,ed

to bedrock just below the (IravolI. Mr. Porl.r [', -fwjore t th;t fill fr" tIt dam

was obtained from the acea now occtjp ed by tht- ik, 1)d wa"; compi-ted with

the equipment used to construct: th, tan. Ocem 1 n M. Portray, t.-

elevation of the top at the center of the dari w:]'; awi't two f,-et h qher lhin

at the abutments at the t i inn t)). dam wai p 4 i.

2.3 OPERATION

The lake level is uncoontrolled. Fhe levf ] o)t' tiio lk is interlded to he

governed by the elevation of the crest of the apillway. However, apparent

settlement of the dam has lowered the dam crest fn i point where there is

virtually no difference in elevation hetween thf, top ;)f the dam and the

spillway crest. No indicati,,n was fiu(JnJ that th,, da i n been overtope-)pd.

Mr. Nelson Porter reported that the, t am has nvir h)ee-n overtopped and that the

highest lake level observed wa, 11)0 V lx mtrl y . . feet lower than the crest of

the spillway.

2.4 EVALUATION

a. Availabi Lity. Engineerinii tata fo r tsm. .inr the dr-,"i lp of the dim

and spillway were urnv-il.ihle.



b. Adequacy. No data available. Seepaqe and stability analyses

comparable to the requirements of the "Recomm,-nded Guidelines for Safety

Inspection of Dams" were not available, which is considered a deficiency.

These seepage and stab i I i ty anlyses:; shrui d he p rfn rmed I'or a;pv)ropr i ate

loading conditions (including earthquake 1 d s ad inade a mat L-r of record.

c. Validity. Considerinq the ' t erIhf,,! 1 ate rot-o, approximnately 9

to 1, the fact that the observed seepage was relatively Hines, and that the

dam is about 8 years old, it is unclear why th!e rrorvoi r has not filled to

spillway level. A possible explanation is the underlyIng geologic conditions

which, as indicated in Section 3.1b, can be a source of reservoir leakare if

the soil cover is relatively thin.
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S;ECTION 3 -VISUA. INSH)PIION0

3.1 FINDINGS

a . General. A Visual inspectioni of the brown Laike Damn was made by

Horner & Shifrin engineering personnel, R. F. W thfCivil Engineer,

H. B. Lockett, Hydrologist, and A. B. Aecker, Jr-. ivl and ')oil,; 'Engineer,

on 28 August 1980. An examination of thie dam areaO was aso de by an'

engineering geologist, Jer'ry D.Hg in D.r, L ltn etd'itiol by

Horner & Shifrin for the purpose of asesnIthe , t? qnejoy. Also examined

at the t ime of the inspect ion were th e ii 1 1Xi inid btn e low the damn within

the potential flood damage zone. VPhoto-qvaphs of thr darnI taken a3t the tine of

the inspection are included of) pages A- 1 thi-ough A-- of Ap)penji x A. The

locat ions of the photographs taken r~'iniln the in-pe ~t mr are *indicaltrd on

Plate 3.

h-. e el-oiy. tirowri 1-ake 111i i" ~ l 1wI wPio uIatrI

Sect ion of the Dar Pasnvhy ~i:a, . n Irth hiir wL

Dissectfed Til Ann !,ot ja of il *t owl i.Provincel. lIN,

topography, is ol i; with ; Mxnoofi~ iiey~Jfe of*r~V
between the resL'rvn; r j 1n1' I 1 

x1 'I ln aotoo wr

found on the s te: hcw::, i yon lo the bedrock cosiccof

gently nortbwn trd-di pp'a nq lun g e'O O~r~srt f the Jeffers"On)

Gity-Cotter fur'ma tion. No RalIsw-re -v or- hayv( been rept-iited in the

vicinity of ti)e ;ite. The ff on City-Cullo r i ai I ight brown, medilmi to

finely cryst alline doltnaiite. it is7 thn- 11-1) i-icidj often

argillaceous, and cherty . ".() tit i a)n-teni~ a rgemrC'I t of jo intitsand I ndi iogp a

frequently occu rs in th!? dolIon be, and *I w o-nt al. htet wfen bedTrnCl( Ind the-

overlying surficial matrial; isual an ni~i-itl~lo ';nrff-t . 1-11 -si -,()It io-n

features are often the soircet of re~ yiLIofaeif theC sal iT coveri'-

relatively thin.

The unconsolidated SUi fi~ik il prliss c)2I1 rim;arilIy of eid~

clays overlain by loessA Tiv. h rn 1a oi; f ui-ne froiminnlc

weathering of bedrock, cn;iKof* stony, blc.yAl l'y'; which 'are

some-wbat permeablo ind often iis OulJrl ) fl P0 1J leIK~ sr5) iT



consist of deep, moderiately well-draiined silts and sIty clays. In qenerai,

these soils grade from I ight brown s.ilts nIr ' tI C tfce V2 I I- I'ILah e s ity

clay with depth. The soils are classfied ML ,A 4L- '[L mater ya] a-id are

generally low in permeability,, hut susceptibe t.o s .,o, epecnially on

slopes. If the residual ci:]ys and tIhe)(! s I' not too thin n

protected from erosion, they atre tdenera ly s.itab -. to small water

impoundments.

No significant geologic problems were obstc rv-d 1ha t would h consW.dered to

adversely affect the stai ity of It , dam embar Wont

c. Dam. The visible portions of the upstream and downstream faces of

the dam (see Photos I and 2) were examined and appeared to 5e in sound

condition. No cracking or sloughinq of the embankment 4as noticed. lhf

crest, as well as most of both the upostream and downstream faces of the dam,

had been recently plowed, and were clear of vegetation. Although there was no

evidence of erosion in the areas that had been plowed, it appeared that the

soils would be easily eroded by stormwater runoff. An examination of the

surficial material obtained fLyan the downstrea-i face of the dam indicated it

to be a yellow-brown, silty lean clay (CL) of low-to-mediJm plasticity. Along

the upstream face, the area from the water! fi,, to ahout: 3 f'eet above the lake

level was covered with grass about feet high, and nunemaus small qillow

trees. No riprap was present on the ujpstratm fa n, 1n .ro',ion of the

upstream face of the dam, apparently due to wave crtiorn, had created an almost

vertical bank (see Photo 6) up to ahnut l5 ines in ie jqht at th; hi rh water

level.

According to Mr. Nelson Porter, Farm Manage;r for the Owner and builder of

the dam, the dam was constructed about 2 feetA hig h-r at- the enteor than at the

abutments. However, based on survey data nhtaiid d r!iiq the inspection, the

dam at the center was found to be only 0. font hilhler than the top of the dam

at the left abutment, and only (.' fCoot hiqher than tih, crest of the s'pillway

at the right abutment. Since the low point in the top of thie dam was found to

be near the location of the oriqinal stream on which the dam was constructed,

it is possible that the dam has settlt,d, perhaps a- murh as 1.7 feet, in the

vicinity of the original stream crs,-inq.
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The portion of the downstream face of thi, !,am which had not been plowed,

about one-third of the area of the slope, was kc;ilid in the vicinity of the

left abutment. The slope in this area was covered with grass which was about

3 feet high at the time of inspection. A marsh y area (see Photo 5), with wet,

soft ground and cattails, was observed at thte toe of the downstream slope

extending about 150 feet from the orininal stream channel toward the left

abutment. No water was observed flowing from the area :at- the time of

inspection and, therefore, an estimcte of seonal- q acntity rould not be made.

The spillway (see Photo 3') wa'; in-pect ted 'uIA fpr: hdt tie in sound

condition; however, the spillway crest aInd 11:i an,,l lso. twen pll wt d

recently, and were unprotect from *-rosion. There wa,3 no outllet chan r!

apparent (see Photo 4), and it appeared th:ait so i lway lincharges would follow

the hillside slope away from the embankment towa-ird a nturl,.j[3 -wal e located

approximately 200 feet downstream nF the dam.

d. Appurtenant Structures. No appurtenant structures were observed at

this dam.

e. Downstream Channel. The downstream channel is dish-shaped and grass-

covered to a point about 400 feet dowistreaim )I' the dam. At the time of the

inspection, the slopes adjacent to this section of the channel had been

recently plowed. Except at the road and rail crossings, the remainder of the

channel between the dam and the Bourh.'euso iive" is unimproved, the section Is

irregular, and the slopes ad iacent to th,, bank.-- a, primarily grass-covered.

f. Reservoir. At the tim. of the 'nspection, the slopes adjacent to the

reservoir had been recently plowed ;and the water within the reservoir- was

cloudy. The lake level wa -i. it '.1 fehet lw Ii, 'ret, of Lte :.pi w awy.

The amount of sediment within the , crilk ild , .(it ! de. at t ' it ir ' ,of

inspection; however, the depth of sFdimont at the ijpst ream end of th,. lakt,,

near the waterline, was ITieasu tol- , 1 . th, m;ixiflpl d m pl Ih ru t h hi,

approximately 8 inches. It i., not xpected thaf tbt, diment within th, I Ike
significantly affects the storage o aio ty of I t t, reerv, ir ii ric1, ac,1rdita

to Mr. Richard Brown, the opes a-r' normally rvered with grass for is, . i

pasture.
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3.2 EVALUATION

The deficiencies observed durinq thi ivsp< ctinn ar.1 noted herein a>11 ,I.ot

considered of significant impotance to wai-ant moJiAte, ,media! action.

Considering the fact that the elevat'on of the spil)wiy crest and the low

point of the dam crest are virtually the same, it is evident that lake outflow

would overtop the dam at apprnximately the ,liv-itinn of the spillway crest.
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SECTION OF-UJPRATP. ON/U, fP )FDU* jHE

4. 1 PROCEWXRES

The reservoir has no elffective spi iway. The 1:ko 31irface level is

governed by precipitation r-unoff, rt ervni!, stn!Aqe tova-Porat'nn, aInd epa.

4.2 MAINTENANCE OF DAM~N

Accurding to Mr. Nel,.on LitrIar IIII Yini(I --, 1,1t (11,s I onf ftt o1

and crest are mowed two or three 111:!- 1!te, ys aet~m ea ya1n

and cultivated every thre yearn1.

4.3 MA4INTENANCE OF OUTLET OPFHRTINI F.LC11it. ii jV

No out let fac ilit ies regni rin jo ieralt io ii I th1C. damn, d n~eI

no reservoir regulation plan.

4.4 DFSCRIPT10N OF ANY WARNING SYSTEMS IN FFVVCT

The inspection did niot reveal thee'j nri dr fal lure- war-noq

system.

4.5 EVALUATION

The turf cover on the dam s-hould 0 e ma t i e t aheight that.I will not

hinder inspect ion of the dam or conceFal an eial hurrawi. Hlowever, plowil no of,

the darn crest and slones leaves thte striuctiure tnprotecrted from er)s ~oI hy

s to rmwa te r runoff and sp illway r1!se.P '11 m, Ii te~nnoc of lofat o

is considered henef ic ial to the, ove-rall -so f4 v ()t' a damn. It isrerormnond eid

that the practice of cti vat jiU th oifrpr1 I Iit iwt <oIrdr

is left without trijrf coveri Jirqri th , ia ; ur 'feriond ;i - rt~j~

to eros ion wh)ich can impal ir the, stahi iit~y (if' 1_- riirer,



It is also recom'meridJed a~~ d.,tai led inThgct ton of t'W J' ie ?

on a regular basis by an eiiii neer i-~xpe r itwf ihl LN, Ij-i corlo. t ~i on
of dams and that records be kept of 1 er on nd nd rem! d i;t mfea,3u! P--

taken.



SECT[ON 5 -HYDRAUIIC/HYDR0I OGIC

5.1 EVALUATION OF FCATUR[X

a. Desi) Data. Design din(t-i r,e nIL iv -i .

b. Experience Data.

(1) The drai nage area d aol , 1rf it ii -i wre der'ri csFonte

1969 Moselle, Missouri, fjuad:irj' Ile lap. The ,) I rv7:; an "d di Iens ions of tUa

spillway and dam were developed from surveys inite ,irlng the inspection.

Records of rainfall, streamflow, ur fiood data ftr the watershed were not

available.

(2) The lake level prior Lo the heginriing of' all antecedent storms

was assumed to be at elevation 656.0 with storagu equal to 17.33 acre-feet.

This elevation was established during the inspection as the mean annual high

lake level, as determined by the location of the eroded wave terrace, on the

upstream face of the dam. Mr. Nelson Porter, Farm Manager for the Owner,

stated that the maximum lake level experienced to date wais about 2.5 feet

below the spillway crest, or approxinimately elvatio, 0b

As specified by the St. Louis DiCtict, Crps II IT",lr;, 4,t" the on''

percent chance (100-y.ar frequency) to rln, thi 5. , :, i -hii r ; ft w1S

assumed to be 0.40 inch. The cOmpaj-od vlune f r'r:.t .i th, in'. - t

storm amounted to 0.99 acre-fteet, tjil to i':anvJ ,t') roT ..

18. 32 acre-feet at eIevat i oi 6 6,S. 1 U i et, ii I tq 1 1 1 It I, I"h. it

(100-year frequency) storm.

In accordance with thfe hIrloi .,hytru] - 'tanvi i the .

District, Carps of Enginieers, fir l , IMt iot ti jt in;, i tL r,, . ri

equal to one-half the PMF ratio evenit was asume, t i n.. , , 'I !,

storm by four days. This PMF ratio -interedenL storm w.I,, the It),,' 1: it :" Ih

the reservoir. The antecedent storm, which whenil comtnrn ed with til1, OMF ait io

storm fills the rese rvo i r to U 1 poi;t of evn Ifpp I;I!, C' r r p ,_, I t h IIt

4.5 percent of the RPlF lake inflow. As a r )sfa I t thIii, ;Utece lent .: n ,
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level of the lake at the begindinq ,:f thtf <) p,.ri,.t PMAF rati o stormi was

determined to be elevation (57.'I.

For the 50 percent PMF storm, ir, int.c)ehc , . Ii .f 't percent PMF

magnitude was assumed. TI- Stovm wi; 'i-outed ii';i,ftlth tho la e ae ind it wa-c

found that the Elam was overtopped hy 0.' feet, i:il that t:he lake level receded

to the assumed top of dam level, elevation 66f.0 by the end of the second

day. Experience indicates that a -imiklar anai.i for the 100 perc:ent PMF

storm, using an .itecedont Itiorm of )(-I percent 'IMF magnitude would ;also result

in dam overtopping with the !evel of the lake receding to the elevation of the

assumed top of dam within two day-. The l 11< surfAce at the beginning of the

50 percent and 100 percent PMF storm events was therefore taken as the level

of the assumed top of dam, elevation S60.0. Failur' of' the dam due to

overtopping by the 25 percent or 50 perient ;ireltednt stnrms was not assumed

to occur in these investigations of overtoppinj ny the '30 percent PMF and 100

percent PMF everts.

(3) Accordinq to the St. tLouis District , Lorpo of Fngineers, the

estimated flood damage zone, shoud f.iilure of the (Jam occur, extends two

miles downstream of the dam.

c. Visual Observations.

(1) The spillway, a shallow, broad-crested, V-shaped excavated earth

section, is located at the right abutment. Tie .evation of the spillway

crest was found to be only 0.1. foot lower than the top of the dam near the

left end of the structure afid 0.3 foot lowner tH),1n the dam crest rear the

center of the barrier.

(2) No lake drawdown facitlity is provided.

(3) Mr. Nelson Porter, Farm Managler for the Owner, stated that the

dam and surrounding areas are cultivated for pasture approximately every three

years. At the time of the inspection, the dam proper including the spillway

and areas .surr:a)undinq the reservoir had recently been plowed.
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d. fvertopping Potential. The reservoir is not capable of storing tie

runoff resulting from the probahle maximum flood, or one-half the prnhahle

maximum flood without overtopping th e dam (lake surface at spillway crest

elevation 660.0 at bunnninq of' 5f p-,rcent PMF ind PMF storms). Thb, reservoi r

is adequate, however, to contain the runoff from the one percent chance

(100-year frequency) storm without overtoppinq the dam (lake suface at

elevation 656.3 at beginninq oi the one percent (hanre storm).

(Note: The data appearing irn the f,'o lowincii t s. I: wI-Tr eXtraCtel flom the

computer output data appearinq in Appendix i. Decimi values have been

rounded to the nearest one-t nt1 in ord-r tI n rver. ,s i,-. ioptn orf tinwIrranted!

accuracy.)

Yix. leptir Ft.1 DJr ion of

Q-Peak Mix. Lake if F nv over DIn'Ir Ov,,rtup p]inq of
Ratio of PMF Outflow (cf, W.,. Iev. (I Iev. g-66.0) (I Dln (fHour)

0.50 351 4 n6.0 1.0?1.0

1.00 750 66>? .. 2 ?o.0

1% Chance 0 (1. H (). 0 . )

Due to the obvious erosion potuntiAl of the dam and the fact that very

little difference exists between the top of' dar elevation and the spillway

crest elevation, the effective elevation of the top of dam was considered to

be the elevation of the spillway crest, elevition 660.0. The reservoir was

found capable of storing, above the level of the assumed antecedent storm, the

runoff corresponding to a storm of about Q percent of the probable maximnrn

flood inflow without overtopping the dam. During peak flow of one-half the

probable maximum flood, the recnmended spitlway riesiqn flood, the greatest

depth of flow over the dam is projected to he 1.0 foot and nvertopping will

extend over almost the entir' length )f the tinm.

e. Evaluation. Experience with embankments constructed of similar

material (a silty lean ,:lay of" low-to-med iim p1 lisftity ) to that ule1i tr

construct this dam has shown evidence that under certain conditions, such as

high velocity flow, the material can he very erodible. Such a condition

exists during the PMF when larqe lAke outfilw, accompanied hy hiqh flow

veloci ties, occurs. For the PMF cnndition where. the depth of flow over the

$ .



effective top of dam, a maximum of 1.2 C'eet , am1 tht, duration, of f'low over the

dam, a min imum of : 4 hotr', ., A rk I id e h I, t;lilqt 1)y [.-u'-; oni t'] ii1 I, da;rnl1 i ;.

expected. 'me extent of' We'>: d;.m: ; n11t !oi':tilil; 'uwc'vci , LUtcre is

a possibility that they coulJ result it) fa ii w by c ro;o uf of the (jam. A

similar and nearly as severe condition also exist-,; d ing one-half the PMF

event.

f. Reference. Procedures ;and da t a for dltenrmilling th, prohahle maximum

flood, the 100-year frequency flood, and th, fl!ow pn';-;in over the Jam crest

are presented on pages 3-1 :and H-? ft Appoi)dimx B. i tinos of the H1EU-l (Dain

Safety Version) input data for the ') pertent, vjoj lh,. maximum flood, the

probable maximum flood, and the one pfircent chance (1I0-year frequency) flood

are shown on pages B-3 through B-6. Computcr outp.ut d;ta, including uni.t

hydrograph ordinates, tabulation of IAF raminf'.m 1, l,,', ind inflow data are,.

shown on pages B-7 through B-l0; tzaihlatiin .,.:uto 1 ,akin ,tirffaci area, , levatLion

and storage volume is shown on paq(e B-l1 and t a mulatirnt itled "Sumnary of

Dam Safety Analysis" for the I percent [IMF, thi' hio in ion piercnt PMF, an, J

the one percent chance (I 0-year f requency) flood i ro ,hown on pniqet? B-I I iniI

B-12.



6.1 EVALUATIION OF STRtJJTURI\L STIftL[Y

a. Visual Observation. Visii.-l observatiurfv, of conditions which

adversely affect the strurtujral stahil ity if the tlam 3r(, discussed in Section

3, paragraph 3.1lc.

5. D-sitIn -jnd( CI.~ W' io i.N I- i 't r un n a

relating to the structur-Al stab ili f 'f t i- 11 Ptt known to exist. eoe

and stabf it y anialy ses Compair~ib 1 to the t, 'ot' of the ''Recornmiv'ndlH1

Guidel ines for Safety Inspet. ion of %youn;wre not 4 v ioeWhich i ;

considered a deficiency. These seepagel ;)nt ;tcI)ii 'hra]yrs~ould di.

per formed for appropriTate loading i tin U(i it]r o01rthq';ake load;,) aind

made a matter of record.

C. Operating Records. No appuirtenant sI ructures or facilities rogi ring

operation exist at this darn. Arccordinq to Mr. Nelso~n Porter, Farm Manager f:or

the Owner, no records are kept- of thce lakf: lieve I ,spill way dischargef', dam

settlement, or seepago . Mr. Porter did rop'i rt. thtt the, h.i qh-st I eve]

exper ienced by the lake was about 2.5 eet b)e ow thue ele-vation of thtoa p ii IIw'ay

crest.

d. Post Construction Chne. Mr. Porter reported that nof post

conft runtion changes have bet 'n -iade ii !itv'' Lit1'v( elhat. wot ild aiffoct. t h,
structural stab ility of tlw' dam. Aup' b~ 'pta tho ;,pet'

s ettlIeme nt o f t he dlarn t hait. ha ocupe iv,0(CU n ' v ci' r~ 1 onf I- ii (I 1-~ na q t in 1

crCoss i ncg.

P. Sei smir '>tah!iity . TIi 1fa:i i n v 4-i ivit n ri ,i v i

probab iIi ty ar . Pu eArt -'3 r t I ii' .'( f 11: 1I(If:I it it'8 1111i t I i 10-h" fX[i' 'd

cause struct ura' Ildamage o ai; wo I rs nI 'I rit- f.ir t1i; dit o f t' !i i- ; '' Yi:J' )v p

that sta tic stability con(i n- irl ;i' st; ntl conve-nt~ifi ona wtfi'tv

margins exi st. However, it '~ recoriynende I that- the lurt scrihod s'i nIer i

for this zone he arpP]jd in) an1y stability ;ir-ily';e; pei-'rtod foir th, i'i tr.
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SlEC TION 7 - A;S1 SS)MENT 'FW0 Af MFASUFS

7.1 D9AM (\SSESSMENr

a . Safety. As ,K:in~ lrvitiitel Opi way wa.

considered to be ineffe.:tivk ai 1WtIII Iar At I! Iel Y [I2;rrI L-k (Tt f IoW

without overtouppinq Ute t~ir. IVL; -' wi I i '~~ta, r, >i

corresponding to tho iv~iilihl, .k 1 i.. VAji tll 1L!t t.1:11 if

-stormn event under 5005jldt!! it iiin, I! vW >1 ii. 1) 'Vt..

excess of the avii lable I!,t w' ii i tlolt.i 'bo >

analysis of' the lake Iwaito1'itc -, Ai i.1. 'I VtoV:-1j1~5 )nIVp

5.1id, indicates that for s tournon it tif ith III th'r ibI maximum flood

magnitude ( the recommended spi wrY ,: ;i . 1 !;, in wold )I

overtopped. A s imilIar roily, ii I II i rI "t'd t IC t 1. 1V(1i r- Io~uH i

con tainfing the IrurOf f from a -stormi ~ iholit. 1) o ictnt- ;)f t ho p rohat)) C max imorn

flood inflow, anld for '111 ltiaI t'rsi o jute J11f v i11 fo h

Percent (100-year frequency) Fl oodl w i. thoutvrIuri the daim.

Seepage and stab il ity a-n-il y ss ff tho ai-m w,,re? nit -iil aboh Fou ri0?vjewv,

and there fore, no jucliment coold III !o adti W ithrsp to tilt i-t mc toi)a

stalbility of the damn.

Several items were. not ii~tul diii' iil tc v ,1 11i, ~'c i that- oIml

adversely a ffee -t the -1:0'lt y of t.! w' (111n. F ) h!:wtk;ri~nIc tp 3.c of,

protect ion 1 n; eoseni t-h i i nd K p' it i& im, it mt

se epage, anld so iltrI fillp< a f tii tu.

the-- wati~i-shed arid cap;)zil t l;'rr t I yh o;

trydrat-i ii study as indicihti inl 'wlt orf P; il~ Itr If ~ ii 0 mnn I,

imir;ih le to U .lthe ,~ji' r g l lo it. -, LlIt ''c(!ir[111111 , Hi I f'. ,

InspectLi on o f Damns' we ri ot, IV'i I itie, wh; Ir I tv i ll i i~u "I ~ricy .



c. IUrqercy. The reiedli:~ itss m I'C'Y' O rl liI' h/.

items concerning the safety ot tht, r'ln noiteii r aj i'. ", 'hciiJ 5 h

accom~plished withOUt undueJU 1'3 ,y . Tf'' iy fn !)f in iivf~l t Ut

height of' the damn and/or spi Ilwoyv cipicity.

d . Necessity for Phase 11I. tiVO~ n tht r_-cuit , i:' hi n I

inspection, a Phase TI investigation is not re(cmmenided.

te. Seismic Stahili ty. Tht dlain i-1 ocat;ed wi thiin a Zone 11 5151

probability area. An earthquak<e of th !s maqnitude woutld not bfn expected tn

cause structural damage to a well con--tructed earthi dam of' thies <-ze proviied

that static stability conriition-, irte';atisfactory arid conventional safety

margins exist. However, it is rlecomme~mnded that the prescrihod sei smir load inq

for this zone be appliedC in any stab iiity -Cnilyse.; pfomdfrth7!, dam.

7.2 REMEDIAL MEASURES

a. Rec omm rilat ioL)ns . The fo InwI ow nq acr.t i r)ns ,i rt rocnmrren rderd

spi! Iway 'J:" zear l;ei.iW Df rr .hitu I lo? ;Fl (n-o 'inrtcpo'

outf low t-,jsifq ViI f i -JV im 0 v. V Bnos mxiu VI

mnagn it 1_07, , ttP FC O15 fI t ; ,i 1e W:noe c I w Y ;(I f idI' fiv ti !am. I n 1 1

c,)s e, t hi 1)i I1w, ,, ' 1loiO,11- 11 t'1 2 () i -y'-ft i'j'1151itll.

? ) 1Ati;n thte nee;i v'. IIta- Ini p!eform do-n, Seepacyi]fol

stab il i ty ain-fl vse, in o- i-1 ho dete1 7n n the SIT-1_i'utij' ;ta1 bi ity rof thef dj~im

for ai I In'rar~tionar I cnli I in';l, . oiage, ;vd , ta ii Ii ty ana 'y'se, shil lr 11

per fo rmtd by a qua Ii ied pr e;iaa rq e xe re ith do i goad

constrict ion (if earthen (lamn-,.

(3)Resorethetimcret. o ajni foro t-lvrit. on andv mini tor ti, to,,

of the dam throutgh the area rf susfjse-tpd sett lime-nt ii order to d-termi ne the-

extent of possihle futuret, tIeet and t.!eo roi~ f inlinI ink reqi;rail t n

compensa te for sujch ,e ttlIement . In alny ~venrt , U ssVof Uil i an -1inuld !ho

uni fo-rm throunhout wi thout low artiao tha t ria iti 'ri.i f rrehoa rd andi noo;li e

sp i way capac-i ty.
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b. Operations and Mai ntencte (0 & M) Tredj ile follow inql 0 & M

Procedures are recommended:

(1) Restore anid ma intai n a t cass cover urr th o darn crest. and ;iopes

to prevent erosion by stormwater runoff. Also restore the eroded material

along the upstream face of the damn and provide some form of protection other
than grass at and above the normal waterline in Order to prevent erosion hy

wave action or by fluctuations_ of the lake level. A qrass covered slope is

not cons idered adequate protect ion to prevent -- os jar; by wave act ion or hy a

fluctuating lake level. L-oss of embankment material 5y erosion (-an he-

detrimental to the structural stahility of the, lam.

(2) Provide some means of rcontrol Iingn a i- vident in tie a ceio

adjacent to the downst ream toe bet wien the k1f ihubtmn-rt oWl htilt, 1ic

stream channel . Uicotrol led calla'l car to ;) piping 'oad it inl

(progressive internal erosion) wh~c Kb er 1ld in tfire FIlure -)" tJ11'ri

Drainage of the areas a ffected hy seepage, ;-Iiou hoe one o f theoh Uy'

the seepage control me-asure'; in atX to U fi i weaJktrs) the

foundation which could imnpa ir tire -,f bi iity of ((t fir da.

(3) Remove the trees from thce upott min ac f the daml. I -o t- !Iaits

can provide passageways for lake seepage which could lea:d to .r pipiin

condition and subsequent failuire of the dam.

(4) Provide ma i temaince Of aill areas1 Of the dla1 11111 op 1ill wa on a

regularly scheduled has is in order to i rr featu ceo if bel Ig in s;it is fat_ry

operational condition.

(5) A~ det ailetd i nsp(cti On Of the IF'arrIT '0101-1 1 J')e i n", it tj 1aOf a

regular ba-sis by an engineer exnperitrllrd ila the t?,, r()I arnd of'tm ~ t~ia

dams. It is also recoml-mended, for futurP Treference , that rtcords- h,, kept, tif

all inspect ions made andirmlia n~errsi ka
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APPENOIX B

HYDROLOGIC AND HYDRAULIC ANALYSFLS



HY0ROL(CU' AND) HYDRAfULI FOMPUTAT [ONS

1. The HEC-1 Dam Safety Vr , i on (July 1978, Modifiied ?6 Fehruary 1 97')

program was used to develop inflow and outflow hydroqraphs and dam overtopping

analyses, with hydrologic inputs ;s follows:

a. Probable maxirmum precipitation (200 ;q. mnle, 24-hour value equals

25.4 inches) from qy r,i,) olor~ a Oe),)rt No. 35. The

precipitation data (-ji;em in the analys' of the 1. percent (100-year

flood) was provided by the St. Louls histrict, Corps, of Enginers.

h. Drainage area = 0.047 square inlr-, 30 acres.

c. SCS parameters:

Time of Concentration (T) (-129L,') 7371 hours
H

Where: T- Travel t ime of water from hydriu lrially fnest di stnt.

point to point of interest, hnu-.

L Length of lonqe:t wattrco, ir'P,, 0. 180 mi I

H Elevation difference - 62 feet.

The time of concentration (T c ) was obtained using Method I] as

described in Figure K), "Design of Small Damns" by the United States

Department of the Interior, bure[aui of Rec-lamation, and w;- ver*ifed

using average channel velocity estimates and watercourse lenqths.

Lag time = 0.041 hours (0.60 Tc )

Hydrologic soil group 40, Menfro (B) and 6F0% Bucklick (C) per

unpjhlished "J;S i'nunty Soil Reprt

Soil type CN z 75 (AMC II, I1 0-yr flodI ndit io[)

08 (AM" Tf[, IM[ mteW) i ti )



r 7: . . ; .L , ...I . . . - -._ 
..  

-L. ._ ._ _ __.

2. For all practical Ipntr'posn' , tie i i i I wriy.

3. The profile of the dain cretst is irrugtiliar alnt low ove,- t)I, J:11 caoant

be determined by application of conveltli onlrI ,, In riliti I . Crp';t !, n th aI(d

elevation data for the dam crest, including the intended spi.Jlway section,

were entered into the HEC-1 Program on the $L and $V cards. The progrim

assumes that flow over the dam crest section occurs At irit~cnl depth and

computes internally the flow over the dam crst.
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